Objective: Although there have been numerous studies on the relation of religion or spirituality and major depression, few used a longitudinal, nationally representative sample. Our study sought to examine the effect of religious attendance, self-declared importance of spiritual values, and self-identification as a spiritual person on major depression.
Abbreviations

Clinical Implications
• Religious attendance could have the same protective effect on depression occurrence as a university education or high perceived social support.
• The lack of association between self-identification as a spiritual person or self-rated spirituality and depression may result from the low reliability of the measures used.
• Alternatively, something extra in religious attendance over and above religious self-identity and spirituality accounts for the protective effect.
Limitations
• The timing of a depressive episode is based on participant recall.
• The data collection cycle was done at 2-year intervals thereby allowing for the possibility of unobserved or unrecalled episodes.
W ith mystical rituals and systems of beliefs, neither organized religion nor individual spirituality is an ideal field for scientific study. However, as William James 1 argued, the origins and claims of religion and spirituality do not diminish their pragmatic value. It is by its outcomes, such as social integration, 2 making sense of suffering, 3 and helping to take control over (or gaining acceptance of) external forces, 4 that religion should be assessed by science. Specifically, in terms of mental health, there is intriguing, albeit inconsistent, evidence that religion, understood as public worship attendance, protects against depression or alleviates its symptoms in at least some populations. [5] [6] [7] [8] A few studies have reported a higher incidence or level of depression with higher religiosity. [9] [10] [11] In each case, a specific aspect of religion was at play. For instance, moral injunctions against unmarried cohabitation 11 and a reward-seeking or extrinsic religious orientation 9 were both associated with higher depression. Counterintuitive results have also been reported: while religious belief promotes hopefulness, it also predicts higher depression. 12 These results have not been consistent or comparable because of the use of different measures and generally cross-sectional study designs.
Since 2000, several longitudinal studies on religion and depression have been published. The findings reported in these studies are also inconsistent. In the Baltimore Epidemiologic Catchment Area Study, 13 religious worship was unrelated to episodes of major depression over a 10year period. This result is consistent with a study conducted among African Americans that reported no protective effect of religious attendance from depression, although those who reported receiving religious guidance were half as likely to be depressed 4 years later. 14, 15 In a recent study, 15 the offspring of biologically predisposed parents were followed up at years 10 and 20. While religious salience at year 10 predicted lower risk of depression, religious attendance was unrelated to risk. In contrast, Braam et al, 16 following an elderly population, reported an inverse relation between religious attendance and level of depression symptoms. Likewise, among elderly African Americans living with cancer, religious attendance was inversely related to levels of depressive symptoms. 17 A recent study 18 of communitydwelling elderly adults in Alabama found that higher intrinsic religiosity (that is, self-rated importance of religion) predicted a decline in depressive symptoms in 4 years of follow-up. Neither prayer nor religious attendance predicted the course of depression symptoms.
Spirituality, an overlapping concept with religion, has also been well-studied regarding depression. In contrast to religion, which is yoked to particular traditions, spirituality is about finding transcendent meaning in life 16 -a more individually centred activity. Many spirituality studies have been done in the context of end-of-life or palliative care-a timely occasion for pondering existential purpose. People with spiritual beliefs have a more active coping style, enjoy life more, and are more hopeful. 19 Interestingly, spirituality and religiosity have been shown to have discordant relations with depression. With acquired immune deficiency syndrome (AIDS) and cancer patients, 20 more spiritual people were less depressed, while more religious ones were the opposite. Baetz et al 6 found that religious attendance was associated with less depression, while spirituality was associated with higher levels of depression. They discussed that certain types of depression may be associated with search for spiritual meaning or vice versa, or that the person that is depressed may be less likely to attend services. Similarly, Hayward et al 8 reported that private religious activity was associated with a higher occurrence of depression.
The inconsistency of results in the literature can be partly explained by research design limitations. Two limitations of primary concern are the predominance of crosssectional studies and the focus on elderly or chronically ill populations. Cross-sectional studies cannot disentangle whether depression or religiosity came first. Conversely, the focus on elderly or ill populations sets a very high threshold before religion shows an effect. Additionally, medication data are generally not taken into account. These limitations can only be addressed by prospective studies in community-dwelling people who are representative of the general population. These too are beset by problems, such as attrition, as it is common to include only the subset of people interviewed or measured at multiple time points. Analytically, protective (or harmful) effects of religiosity or spirituality can also be missed when timing is not taken into account. Without a time variable, all events (that is, depression) are treated equally, whether they occurred early or late in a given time span. This approach also neglects to relate the count of adverse events to the number of people exposed to risk at a given time.
Our study aimed to analyze the effect of religious attendance, importance of spiritual values, and self-identification as a spiritual person on occurrence of major depression. Our objective is to contribute to the few studies with a prospective longitudinal design in a nationally representative sample. In our study, we used a survival model, in which the dependent variable is the triple (t 0 , t 1 , d) where t 0 and t 1 define the span of time and d is the observed outcome of either failure (that is, MDE) or censorship. In this way, the main effects of religious attendance and spirituality are assessed by how they modify risk for depression.
Method
Sample
The sample used in our study consists of longitudinal respondents from the Canadian NPHS. The NPHS is a biennial survey conducted by Statistics Canada starting in 1994 to collect information on health and socioeconomic characteristics of the national population. Among 17 276 members of the cohort, we excluded those who reported a MDE (n = 849), those who were younger than 16 years of age (n = 2747), and those with missing data (n = 3252) at baseline (1994), giving us a sample of 12 583. According to the practices of the NPHS, the longitudinal respondent gave verbal consent to be interviewed and was free to refuse in subsequent cycles. Interviews were conducted by trained interviewers using a computer-assisted interview system. In cycle 1, 75% of interviews were done in person, but starting at cycle 2, 95% were done by telephone. 21
Dependent Variable
Our dichotomous depression status variable is derived from the Composite International Diagnostic Interview-Short Form for Major Depression, 22 which defines MDE with a cut-off score of 0.9. This scale has been shown to distinguish 93% of major depression cases in the US National Comorbidity Survey. 23 In addition to depression status assessed at each of the 8 cycles, respondents were asked to report the specific month of the previous year that they got depressed, when applicable. Timing of depression was combined with depression status to serve as the response variable in survival analysis, as described previously.
Independent Variables
We divided frequency of religious attendance into 3 categories: monthly or more frequently, less than monthly to yearly, and not at all. Two spirituality variablesimportance and self-identity-were responses to single questions: "Do spiritual values or your faith play an important role in your life?" and "How religious or spiritual are you?" The former is answered by yes or no, while the latter allows for a range of responses from very to not at all. These variables were both dichotomized for analysis purposes. We ran a regression model with a 4-category version of the spirituality variable as a predictor (that is, instead of a dichotomized variable) but this did not alter the result. Religious attendance was measured at baseline, while the spirituality variables were measured in wave 2 (1996) .
Covariates
We analyzed possible confounding variables, including age, sex, marital status, educational attainment, income adequacy, and family and personal history of depression. Income adequacy was categorized into low, middle, or high and was calculated by dividing household income by the number of people living in the household. Family and personal history of depression were entered as covariates because these are known risk factors for major depression. Perceived social support was included in the models because previous results 24 showed its association with religious attendance. Perceived social support was the summed score of 4 items (1 = yes; 0 = no) that reflected whether the respondent felt that they had somebody to confide in, they could count on, that could give them advice, and who made them feel loved. Although the psychometric properties of this scale have not been validated, it has been used in several published articles. 6, 25 
Statistical Analysis
These demographic and health variables were compared across the categories of religious attendance to establish baseline similarity or differences. As the NPHS is a complex survey, we weighted our estimates (means and proportions) with Statistics Canada-provided probability weights, which take into account selection probability and loss to follow-up. With the SVY prefix in Stata, 26 500 bootstrap replications were used to calculate 95% confidence intervals of estimates. As is typical of longitudinal studies, there is significant participant attrition over the follow-up period (that is, right censorship) so survival analysis was used to model risk of depression across religious attendance categories. With a slow, upward trend of depression over time, the Weibull proportional hazards regression technique was used with religious attendance as a predictor variable. Compared with Cox regression, which disregards the relation of risk with time, Weibull regression has an additional parameter (α), that allows for risk to increase, decrease, or stay constant with time.
Our survival model allowed for repeated MDEs for the same person. Similar regression models were developed with the spirituality variables entered separately as predictors to avoid collinearity. Stata 26 version 12.1 was used for all statistical procedures.
Results
At baseline (1994), monthly attenders were more likely to be older, female, married, and members of organizations, as compared with occasional or nonattenders. Low-income earners were overrepresented in nonattenders. There are suggestive differences across religious attendance groupings related to mental health. Monthly attenders had lower levels of distress, were less likely to have had previous episodes of depression, and a family history of depression, compared with the other 2 groups. Perceived social support did not differ between monthly and occasional attenders but was lower in nonattenders. There were stark differences between groups in organizational membership. About onehalf of monthly attenders joined organizations, while the proportion was one-quarter and one-fifth for occasional and nonattenders, respectively (Table 1) .
Over the 14-year follow-up period, there were 2355 cases of depression, of which 1645 were new and 710 were recurrences (data not shown). Table 2 displays the yearby-year tally of people by depression or loss to followup. In the survival model, religious attendance remained significant after controlling for income adequacy, age, family and personal depression history, marital status, sex, education, and perceived social support. There was a 22% lower risk of depression for monthly attenders, compared with nonattenders (HR 0.78; 95% CI 0.63 to 0.95). We did not find a protective effect for occasional attendance (HR 0.91; 95% CI 0.76 to 1.09). Monthly religious attendance had about the same magnitude of effect as college education and perceived social support (Table 3 ). There was a doseresponse relation in the protection afforded by religious attendance. Neither the importance of spiritual values (HR 0.88; 95% CI 0.72 to 1.07) nor identifying as a spiritual person (HR 1.14; 95% CI 0.85 to 1.51) was protective against depression.
The rate of depression stratified by religious attendance is shown in Figure 1 . The proportional hazards assumption was tested by stratifying the regression model according to each of the categorical covariates. We found no evidence that the proportional hazards assumption was violated.
Discussion
In our study, we examined the protective role of religious attendance and spirituality on major depression using a longitudinal survey representative of the Canadian population. Using a cohort of people without depression at baseline, we found cross-sectional and long-term effects of religious attendance. Significantly fewer monthly attenders reported ever having episodes or a diagnosis of depression (Table 1) . This cross-sectional association suggests a protective effect of religions attendance.
By selecting a cohort of people not depressed initially and following them over time, our longitudinal analysis establishes the precedence of religious or spiritual practice over depression, if it occurs at all. One previously published study 27 reported that disability does not lead to lower religious attendance, while another reported that women, but not men, are likely to stop attending services after onset of depression. 28 While we cannot rule out the possibility that more frequent religious attendance indexes more favourable antecedent conditions (such as family upbringing or social status), the magnitude of differences at baseline does not seem to be clinically meaningful or tip the scales overwhelmingly in favour of the monthly attenders. For example, although fewer monthly attenders had a family history of depression, more of them were female, a known risk factor.
In our multivariate survival model, we found that a previous MDE is the biggest risk factor for a subsequent depression, and this is consistent with published studies. The shape parameter of our Weibull model (1.68) confirms conventional thinking that risk of depression has an increasing trajectory with age. 18 In addition, our model clarified the inverse association of religious attendance and depression seen at baseline by isolating the effect of religious attendance over and above other factors. The protection afforded by religious attendance is a modest one, compared with other variables, and it is present only when attendance is at least monthly. We did not find a protective effect for the declared importance of spiritual values or identifying as a spiritual person. This is not entirely unexpected because spirituality has had an inconsistent relation with mental health. 13 This is in accord with another study 29 that found that religious attendance, but not subjective religiosity, retained its significant inverse relation with lifetime mental disorders after controlling for covariates.
What mechanisms may account for the effect of religious attendance? Social support is a well-known pathway to improved mental health-participation in collective worship gives the person a sense of belonging or rootedness in a community. 30 For uprooted people or disadvantaged groups, belonging to a community is a valuable social resource. Koenig et al 31 reported that 19 of 20 studies found positive associations between religious involvement and social support. People who have few social ties or are in the periphery of the network have significantly worse depression. 32 Hence it is possible that religion protects against depression by its social integration function. As Durkheim 2 theorized, the beneficent influence of religion is its support for a collective life, such as by sustaining one another's beliefs. Consistent with the social support hypothesis of religion, the monthly attenders in our study were more than twice as likely to be organization members than nonattenders.
In contrast to the social support pathway, where the doctrine and content of religious practice are incidental, other theorists emphasize religion's ability to provide meaning and purpose in life. 3, 33 Thus far, the evidence for the relation between religion and depression is not conclusive. [34] [35] [36] Some ingredient of the religious experience other than behaviours, networks, or attitudes alone 37 probably contributes to the benefit. From the believers' perspective, they have recourse to divine assistance (even a personal relationship in Christian traditions) and thus are less likely to feel alone with the vicissitudes of life. Indeed, the inverse correlation between religious involvement and depression has been found to be stronger in stressed populations. 4 Aside from a benevolent world view, church members are probably more altruistic to those in need, 38 implying that the source of social support matters. Two studies 39, 40 reported health benefits from religious social support but not secular social support. Similarly, volunteering in a religious context was associated with better mental health than secular volunteering. 41 In our study, we controlled for perceived social support as a covariate and the protective effect of monthly attendance remained significant. Hence our result is more consistent with the view that religious attendance has an effect over and above social support.
Other pathways by which religion could exert benefit is the cultivation of healthy habits and the reduction of risky behaviour. 42 A recent meta-analytic review concluded that religious involvement among adolescents contributes to better self-appraisal, higher self-esteem, and less symptoms of depression. 43 This result is consistent with those conducted in elderly populations. 44, 45 We are not sure how to explain the different effects of religious attendance and spirituality variables. One possibility is that not all spiritual people avail themselves of the social network resources of religious people. Our result is consistent with a previously reported weak relation between private religious activity and depression. 46 Alternatively, without the benefit of a specific instrument to measure spirituality, the spiritual people were probably more heterogeneous than attenders. In contrast to religious attendance, which is a straightforward measure, spirituality is more ambiguous. Measures of spirituality tend to include indicators of psychological well-being, thus when spirituality is used to predict mental health outcomes, the reasoning becomes circular. 47 Our study has several important limitations. Unlike in clinical trials, the NPHS, as a survey, does not match participant characteristics at the outset or assign them randomly to intervention groups. At baseline, there were already differences in age, sex, and other demographic variables, and statistically controlling for these differences is the best, if imperfect, remedy we have.
Secondly, our depression timing variable depends on participant recall of episodes over a previous year and is not as-it-happens measured. Third, NPHS waves are collected every 2 years and therefore, there is interval censoring for depression status in the intervening years. The main strengths of our study are its longitudinal design, large nationally representative sample, and the use of a psychometrically validated depression measure that allowed us to calculate the specific month of its occurrence.
Conclusion
After statistically controlling for socioeconomic and biological covariates of depression, the effect of religious attendance on depression remained significant and lowered the risk of depression in a dose-response fashion.
